Patients with chronic heart failure (CHF) and their partners form a large group in health care. The prevalence of symptomatic CHF is estimated at ~15 million individuals in greater Europe. 1 In the United States, the estimated prevalence of CHF is 5.7 million. Chronic heart failure incidence approaches 10 per 1,000 people after the age of 65 years. 2 The condition is a leading cause of hospitalization for elderly patients, and the prognosis is poor, with onehalf of patients dying within 4 years after diagnosis. 1 Partners have an important role in providing both practical and emotional support to patients with CHF. 3, 4 They provide assistance and psychosocial support for more hours than other family members owing to the strong emotional bonds that exist between them and the patient. 5 High marital quality with sufficient emotional support influenced long-term survival 3 and increased self-care of patients with CHF. 6 Emotional reactions of burden, stress, decreased health-related quality of life (HRQOL), and depression have been found to be associated with the partner's care-giving role. 7, 8 Health care mainly focuses on improving patient outcomes, but the awareness of the partners' and families' situation is increasing. 9 Several studies have found that patients with CHF and their partners did not feel that they received sufficient support from health care professionals and had little understanding of the CHF condition, treatment, or prognosis. 10, 11 A strong relationship between health care professionals and patients as well as sufficient social support from an active social network has been shown to improve adherence to treatment. 12 Even a single meeting to discuss self-care behaviors was found to stimulate important discussions between the dyads. 13 Psychosocial support and patient-caregiver education, is rare in standard care despite recommendations in guidelines. It is recommended that family members be invited to participate in educational programs and decisions regarding treatment and care. 1 Furthermore, there is a lack of research evaluating the effects of interventions that focus on patient-partner dyads in CHF. The specific aim of the present study was to design and evaluate the effects of an integrated dyad care program with education and psychosocial support on self-reported outcomes at 3 and 12 months after a hospital admission for acute CHF decompensation. Our hypothesis was that a care program that combines cognitive, psychosocial, and behavioral therapy designed for patient-partner dyads can improve perceived control, self-care, and HRQOL and reduce symptoms of depression and caregiver burden.
Methods

Design and Setting
A randomized controlled design with follow-up assessment after 3 and 12 months was used to evaluate the effects of a 12-week intervention with education and psychosocial support delivered in 3 sessions to patient-partner dyads. The short-term follow-up after 3 months reflects the effects of the intervention soon after its termination, and the assessment at 12 months was used to measure the long-term effects of the intervention.
The setting was 1 university hospital and 1 county hospital in southeastern Sweden.
Sample
The sample included dyads consisting of a patient and a partner as being the informal caregiver. The inclusion criteria were to be a dyad consisting of a patient diagnosed with CHF based on the European Society of Cardiology guidelines, 1 New York Heart Association (NYHA) functional class II-IV, with a partner living in the same household as the patient, recently discharged from hospital (ie, 2-3 weeks) after a CHF acute exacerbation. Exclusion criteria for the dyads were dementia or other severe psychiatric illnesses, drug abuse, difficulties in understanding or reading the Swedish language, undergoing cardiac surgery, including cardiac transplant, or participating in other studies. A flow chart illustrating the sample process is shown in Figure 1 .
Procedures
The dyads were recruited from January 2005 to December 2008. Potential dyads included all patients hospitalized with CHF exacerbation at the Emergency Department and the Department of Cardiology at a university hospital and all hospitalized patients visiting a nurse-led CHF clinic at a county hospital. The dyads were initially informed verbally of the study through a telephone call or during a visit to the heart failure clinic. Potential patientpartner dyads who expressed an interest to take part in the study signed an informed consent and were given additional information related to the study and questionnaire-packages to complete in their own homes. Dyads that chose to participate returned the questionnaires by mail and were randomized to either the control or the experimental group. The randomization code was developed using a random-number table.
Ethical Issues
Throughout the study, the principles outlined in the Declaration of Helsinki have been followed. Permission to carry out the study was granted by the Regional Ethical Review Board in Linköping. All dyads received verbal and written information about the study. Dyads that chose to participate gave written informed consent before engaging in the study. The dyads were assured of confidentiality and that a decision to withdraw from the study would not affect their future care.
Control Conditions
The dyads in the control group received care as usual, including traditional care in hospital and outpatient education and support. At present, this care is mainly focused on the patient's needs. 14, 15 The partner is not systematically involved in the follow-up focusing on education and psychosocial support.
Experimental Conditions
In the experimental group, patients received usual care and treatment plus an integrated care intervention, including psychosocial support to maintain and strengthen the person's physical and mental functions, knowledge, and perceived control to make them feel involved and reduce their stress and their partners' burden.
The Intervention
The intervention in this study was based on a conceptual model developed by Stuifbergen et al. 16 The concepts of Stuifbergen's model have sprung from Pender's model of health promotion 17 and Bandura's self-efficacy theory. 18 Cognitive-behavioral strategies were chosen to assist dyads in recognizing and modifying factors that contribute to physical and emotional distress by changing thoughts and behaviors in a positive manner and assisting dyads in solving problems related to implementing strategies for self-care.
Shared care is a dyadic process based on the assumption that each participant affects and is affected by the other. 19, 20 Shared goals and a shared commitment to professional practice provide the essential building blocks of the dyad relationship. The dyad structure presents an opportunity for health care professionals to integrate their strengths and skills in a collaborative patient-partner centered effort. 21 The intervention was delivered in 3 sessions through nurse-led face-to-face counseling, a computer-based CD-ROM program, and other written teaching materials. Education and psychosocial support have been found to be effective in improving patient outcomes. 1 Computer-based education has been shown to be feasible, interactive, and effective in terms of improving knowledge in elderly patients with CHF. 14 All sessions were conducted in the dyads' homes or in the heart failure clinic, depending on the preference of the dyad. Each session lasted ≥60 minutes. The first session was conducted 2 weeks after discharge and the 2 remaining sessions occurred 6 and 12 weeks after discharge. The time window in which the sessions occurred was 1 week. The content of each session is presented in Table 1 . Each session included education on CHF with booklets and computer-based education. The dyads were assisted by the nurse if necessary when working with the computer program. The intervention also included development of problem-solving skills to assist the dyads in recognizing and modifying factors that contribute to psychologic and emotional distress. The intervention focused on changing thoughts and behaviors and implementing strategies for self-care. The dialogue guide used during the sessions included an opportunity for the dyads to discuss their mutual and individual life situations, receive information, raise questions, discuss difficulties and subjects of joy, and deal with emotional and practical support and self-care. One important issue was the changing roles that arise and how to reduce the partner's overprotection if needed, the dyad's criticisms of each other, and the partner's burden through support from the patient, the social network, and health care professionals. The dyads were also encouraged to talk about lifestyle changes, communication, and prospects and learning to live with lifelong CHF. The intervention covered a 12-week period, after which there was no reinforcement.
Questionnaires
Permission to use, and instructions for scoring, each instrument was obtained from the appropriate publisher. Patients and partners completed separate questionnaire packages. All questionnaires were issued to both the patient and the partner except the European Self-Care Behavior Scale, which applied only to the patients, and the Caregiver Burden Scale, which applied only to the partners.
1.
Demographic data including health history was collected using a self-administrated questionnaire identifying age, sex, education, habits such as smoking, alcohol consumption, and physical activity, psychosocial support, and comorbidity. NYHA functional class was abstracted from independent physicians' observations in the medical charts.
2. Short Form (SF)-36 is a generic 36-item scale that evaluates health in 8 dimensions. The dimensions are weighed together in 2 consecutive indexes: physical component score (PCS) and mental component score (MCS). The physical part is made up of the dimensions of physical functioning, physical role functioning, bodily pain, and general health, and the mental part of the dimensions of vitality, social functioning, emotional role functioning, and mental health. A higher score indicates better health. 22 SF-36 is a well established and frequently used instrument and has been found to have good reliability and validity. 23 In the present study, reliability estimates for both patients and partners were >0.70 in all dimensions (range 0.71-0.93).
3.
Beck Depression Inventory (BDI-II) is a 21-question multiple-choice self-report inventory with each answer being scored on a scale value of 0-3. Higher total scores indicate more severe depressive symptoms. The cutoff scores used were: 0-13: no depression; 14-19: mild depression; 20-28: moderate depression; and 29-63: severe depression. 24, 25 The instrument has been validated in Swedish. The reliability coefficient alpha is >0.86. 25 We experienced α = 0.92 in patients and α = 0.90 in the partners.
4.
Control Attitude Scale (CAS) consists of 4 items: 2 about perceived control and 2 about helplessness. Furthermore, 2 of the items reflect the patient's/partner's own perceptions and 2 reflect the patients' or partner's perception about family members' perceived control. Response statements are scored on a scale from 1 (none) to 7 (very much). The total score range is 4 to 28, with higher scores reflecting higher levels of perceived control. 26 The psychometric testing for the Swedish translation has a reliability coefficient alpha of >0.80 for the patient version and 0.60-0.80 for the partner version. 27 We experience alphas of ≥0.80 for both the patient and the partner versions.
5.
European Heart Failure Self-Care Behavior Scale (EHFscBS) is a 12-item scale that uses a 5-point Likert scale between 1 (I completely agree) and 5 (I completely disagree) to measure self-care behaviors related to chronic HF. Overall score ranges from 12 to 60; lower scores indicate better self-care behavior. Reliability and validity have been found to be satisfying. 28 Internal consistency reliability measured by Cronbach alpha was 0.72 in our study.
6.
Caregiver Burden Scale (CBS) is a 22-item scale that measures caregiver burden as subjectively experienced by caregivers of chronically disabled persons. Responses were scored on a scale of 1-4 (not at all, seldom, sometimes, often). The total burden index is the mean of all 22 items; higher scores indicate greater burden. The total burden index CBS score can be divided into 3 groups; low burden (1.00-1.99), medium burden (2.00-2.99), and high burden (3.00-4.00). 29, 30 A previous study on reliability showed high internal consistency for 4 of the 5 factors, with Cronbach alpha values of 0.70-0.87; the only exception was the factor environment, which had an alpha of 0.53. 29 We used the total score in the present study and experienced a Cronbach alpha value of 0.93.
Data Analysis
Statistical analysis was performed with the use of SPSS release 15.0 for Windows. Frequencies were run to determine the amount of missing data. Missing data was low at baseline (0.7%-8.1%), at 3 months it was up to 10.9%, and at 12 months it was up to 25%. Missing data on SF-36 were imputed by the mean of the sub-scale if only 1 item in a subscale was missing and in the EHFscBS with score 3 if <3 items were missing. Missing data in BDI-II were imputed by 0. Missing data in CBS and CAS were not replaced, because there are no recommendations for imputation from the constructors of these instruments. To examine the equality of the 2 groups, baseline sociodemographic and clinical characteristics were compared with the use of chi-square or Student t tests depending on the level of measurement. Randomization ensured equal distribution between the 2 groups of potentially confounding characteristics. The effect of the intervention on each of the variables of interest was evaluated at the aggregate level by a Student t test to determine if the control and experimental groups had significantly different mean scores on all variables of interest at baseline and 3 and 12 months. The mean changed scores for the control and experimental groups were also compared by a Student t test. The categorization of comorbidity, BDI-II, and CBS for the control and experimental groups were compared by a chi-square test. The level for statistical significance was set to P < .05.
Results
A total of 155 dyads were included in the study and completed baseline assessment (Fig. 1) . Clinical and demographic characteristics of the dyads are described in Tables 2 and 3 . The majority of the patients were men and the majority of the partners women. NYHA functional class III was the dominant function class of the patients.
The intervention lasted up to 12 weeks, and the follow-up evaluation presented in this study was carried out after 3 and 12 months. The patients had low control at baseline (16.0 in the intervention group and 18.0 in the control group), that improved to a moderate level during follow-up in both groups. Patients in the intervention group improved their levels of perceived control significantly more than control patients after 3 months (P < .05), but not after 12 months (Table 4) . However, the same result was not found in the partners, whose perceived control remained unchanged in both the intervention group and the control group. There were no significant differences in HRQOL and symptoms of depression in dyads, self-care behavior in patients, and caregiver burden in the partners between the control and intervention groups after 3 and 12 months (Tables 4 and 5 ).
Discussion
To our knowledge, this is the first major randomized study to examine the effects of a theory-based intervention with education and psychosocial support for patients with CHF and their partners. Our main finding was that perceived control significantly improved in the patients at short-term follow up. This is an important outcome, because earlier studies have shown that a higher level of perceived control is important to reduce psychologic stress. 31 Poor functional status of the caregiver, overall perception of caregiving distress, and low perceived control have been found to be associated with depressive symptoms in caregivers. 32 The mean score of CAS in US patients recovering after myocardial infarction was 20.6. 33 Scores <16 are considered to indicate low level of control. 34 Our patients had low perceived control at baseline that improved to a moderate level during follow-up. However, as a result of the increased experience of control over their cardiac condition we did not find a direct improvement in the patients' mental well-being; symptoms of depression did not decrease, and the mental dimension of HRQOL did not significantly improve. More frequent professional contact and ongoing skills training may be necessary to have a marked impact on dyad outcomes and warrants further research.
Earlier studies have shown that both patients and partners were worried, did not receive enough support, and reported an increased burden. 7, 8, 11 Dyads affect each other regarding HRQOL and symptoms of depression. 35 Partners experience more distress when the patient has more advanced end-stage CHF. 36, 37 There is a need for more qualitative research describing the needs of dyads to form new types of interventions in close collaboration with the dyads affected by heart failure.
Our hypothesis that education and psychosocial support for dyads will improve patients' care has to some extent been investigated previously in a pilot study by Dunbar et al, who found that adherence to nonpharmacologic treatment in terms of dietary sodium intake was improved after a family intervention. 38 The reason for the neutral effects of the intervention in the partners in our study may be that our group of patients, even though classified as a risk group owing to their NYHA functional status and recent hospitalization for CHF, were more stable than other populations investigated. 36, 37 Earlier studies with positive results of psychosocial and education interventions targeting patients have often included >50% of patients living on their own without a partner. 39 It might be that even without the intervention the dyads found sufficient coping-strategies for supporting each other. 2 Moreover, in comparison with other disease groups, there is a greater burden of caregiving in, eg, dementia and stroke patients 40,41 than we found in our group of CHF partners.
Would there have been other outcomes more relevant to measure when evaluating the intervention? Perhaps we should have used a scale to measure self-efficacy, because this was part of the intervention. Furthermore, we did not assess the dyadic relationship or marital quality, which are other variables that might have affected the outcomes. A different choice could have been to use HRQOL instruments developed specifically for HF patients, such as the Minnesota Living with Heart Failure Questionnaire and the Kansas City Cardiomyopathy Questionnaire. The instruments used (SF-36, BDI-II, CAS, EHFscBS, and CBS) have good validity and have often been used to evaluate similar interventions. To include more items might have increased the dropout rates owing to subject burden. Interviews would be an option for dyads to express themselves more in depth, but in a large randomized sample this methodology has limitations.
The present study has some limitations that need to be addressed. First, the data collection spanned almost 4 years. However, there were no big changes in diagnostic methods or treatment or other social reforms including CHF patients and their partners during the time period of data collection. Many patients with CHF either lacked a partner who could participate in the study or were too sick and tired to participate in the study, which suggests the potential for bias in the study sample with only 28% of those eligible randomized. This may affect the generalizability of the findings. However, as previously stated by Lamura et al, these difficulties to include dyads are not uncommon in studies of elderly patients and their partners. 5 The high number of items in the questionnaire package can be exhausting for elderly patients to complete. It can be expected that the frailest dyads had the most problems during data collection, which may affect the generalizability of the results.
Second, the 3-month evaluation and the length of the intervention of 12 weeks were simultaneous, leaving little time for change to occur in a detectable manner. The 12-month follow up measure may have been too distant from the intervention to detect change. Therefore, it would have been beneficial to also have data from 6 months' follow-up.
Another limitation was that patients in the control group might have received education and psychosocial support that to some extent was based on the same principles as the intervention group, because they received care at a heart failure clinic and some partners may have been included in that care. However, the main difference was that partners in the intervention group were always actively involved as equals to the patient, because they were treated as a dyad. The intervention was built on a standardized theory-based model 27 and adjusted based on the specific needs of each dyad. A heart failure nurse delivered the intervention. It may have been more beneficial to include a multidisciplinary team in the intervention including physiotherapists, psychologists or social workers, and physicians. The intervention should perhaps also have involved group sessions, giving the dyads an opportunity to share experiences with one another. Because dyad interventions in CHF patient-partner dyads are rare, we will use the experience from this study to design a new interventional study, and hopefully with a multicentered approach we can achieve a larger sample size.
Conclusion
The dyad care program focusing on the development of problem-solving skills to assist the dyads in managing CHF significantly improved the level of perceived control over the heart disease in the patient group during short-term follow up. In other aspects, such as physical and mental well-being, self-care, and caregiver burden experienced, the effects were limited in both patients and partners. Flow chart illustrating the dyads through the clinical study. Table 4 Health There were no differences found between the groups.
